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near white pigment, and at least one binder. Slurries and dry mixtures containing these ingredients are also disclosed. A multi-layered 
coated paperboard or paper comprising paperboard or paper and at least one of the multi-layered coatings is also disclosed. A method to 
reduce the amount of a white pigment or near white pigment in a pigment and methods to increase opacity of a coating while substantially 
retaining or improving the L value are also disclosed which involves using one or more of the above-described multi-layered coatings on 
paperboard or paper. 
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COATING COMPOSITIONS AND COATED PAPER AND PAPERBOARDS 

BACKGROUND OF THE INVENTION 

The present invention relates to dry mixtures, slurries, coating formulations, and coated 
5 paperboards and paper, and in particular, relates to the use of dark colorants such as carbon black, 

in dry mixtures, slurries, coating formulations, and coated paperboards and paper. The invention 
also relates to the use of secondary colorants such as a green or red colorant, in dry mixtures, 
slurries, coating formulations, and coated paperboards and paper. 

Paper is distinguished from board or paperboard primarily on basis weight (or 

10 grammage"). The term "paper" is generally applied to sheets having basis weights of 20 to 170 

g/m 2 while the term "board" or "paperboard" refers to basis weights of 130 to 450 g/m 2 . As there 
is some overlap in basis weights, a further distinction is based on stiffness and end uses. At 
equivalent basis weights, a board will be stiffer and more rigid than paper. Board or paperboard 
is typically used for packaging applications. Paperboards are generally formed from both bleached 

15 and unbleached pulp as well as recycled fiber. Examples include unbleached kraft and recycled 

board. Generally, coated paperboard is used in printed packaging applications. The primary 
objective in coating paperboard is to improve the appearance and smoothness of the surface before 
printing. When paperboard surface brightness is low and/or has a mottled appearance and a good 
quality print is desired, mills may apply two or more coatings to form a glossy surface suitable 

20 for printing. For example, coated recycled multi-ply boxboard usually consists of a "white" fiber 

top liner, a middle brown liner and a gray bottom liner. Depending on the finish used, the 
brightness of the top liner can range from 35 to 65% and is typically unsuitable for printing. 
Double or triple coatings can be employed to hide surface imperfections. 

To obtain a suitable coated surface for printing, the pigments chosen must provide a cost 

25 effective means of achieving the required degree of opacity for even coverage (reduced mottle) at 

a specified brightness (usually in die range of 70 to 80%). In addition, die coating should 
preferably exhibit good ink receptivity and have acceptable physical properties. A wide variety 
of white or near white pigments are available for use in coating applications. These include 
various grades of clays, including structured and calcined clays, natural and synthetic calcium 

30 carbonate, precipitated silicas, aluminum trihydrate, plastic (polystyrene) pigments, and titanium 

dioxide. Pigments such as No. 2 and calcined clays are often used in the base coating to provide 
leveling. Although expensive, titanium dioxide, because of its excellent opacifying properties, is 
often used eidier in the top coat and/or in the base coat to achieve good coverage and high 
brightness. However, because of its high cost, mills often try to replace or extend the use of 
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titanium dioxide with less expensive pigment alternatives. The coating weight applied depends on 
the tradeoffs between a variety of considerations such as cost, acceptable percent weight increase, 
available drying capacity, and surface physical properties. 

Conventionally, the base coat is applied to the paperboard to achieve a dried coating 
5 weight in the range of about 4 to 30 g/m 2 and more typically in the range of 6 to 20 g/m 2 . 

Thereafter, the base coated paperboard is dried and then recoated with a top coat to achieve a 
dried top coating weight in the range of about 4 to 30 g/m 2 and more typically in the range of 6 
to 20 g/m 2 . The purpose of the top coating is to provide a uniform surface of high brightness (as 
well as exhibiting good ink receptivity so that good print quality can be attained) and high gloss 

10 (as well as smoothness). Achieving these objectives is difficult when the top layer of the 

paperboard is composed of unbleached pulp or contains large amounts of recycled fiber so that the 
surface is either highly mottled and/or dark in color. In such cases, because of its excellent hiding 
power and high brightness, the coating may contain substantial amounts of costly titanium dioxide 
pigment. Typically, a mixture of pigments is used to attain the required degree of coated 

15 properties, such as opacity and brightness. These pigments are generally various grades of kaolin 

clays, including structured and calcined clays, natural and synthetic calcium carbonate, precipitated 
silicas, aluminum trihydrate, and titanium dioxide. Titanium dioxide generally represents from 
0 to about 25% of the total weight of white pigments employed. 

Accordingly, there is need to find ways to reduce the amount of expensive pigments like 

20 titanium dioxide present in a paperboard or paper coating without substantially altering the mottle 

and/or brightness of the coatings. Also, there is a need to reduce Mottle Index in a more cost 
effective manner. 

SUMMARY OF THE INVENTION 

25 A feature of the present invention is to provide a coating on a substrate which reduces the 

mottle on the substrate, without reducing the brightness unacceptably. 

Another feature of the present invention is to provide a coated paperboard or paper having 

a coating which is present in an amount to reduce mottle on the paperboard or paper without 

reducing the brightness unacceptably. 
30 Another feature of the present invention is to provide dry mixtures which can be formed 

into slurries and ultimately into coatings on substrates like paperboard and paper. 
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Another feature of the present invention is to provide a method to decrease the amount of 
white or near white pigment in a coating located on a substrate, like a paperboard or paper. 

Additional features and advantages of the present invention will be set forth in part in the 
description which follows, and in part will be apparent from the description, or may be learned 
5 by practice of the present invention. 

To achieve these and other advantages, and in accordance with the purpose of the present 
invention, as embodied and broadly described herein, the present invention relates to a coating 
which contains at least one dark colorant, at least one white or near white pigment, and a binder. 
The dark colorant is present in the coating in an amount sufficient to reduce mottle on a substrate, 

10 while retaining at least 50% of the brightness compared to the substrate having the same coating 

but with no dark colorant present. The dark colorant is preferably non- structured. The present 
invention also relates to a single or multi-layered coating which contains at least one secondary 
colorant comprising a yellow, orange, green, purple, or red colorant, variations thereof, or 
mixtures thereof, at least one white or near white pigment, and at least one binder. The secondary 

15 colorant is present in the coating in an amount sufficient to reduce mottle on a substrate, while 

retaining at least 50% of the brightness compared to the substrate having the same coating but with 
no secondary colorant present. The secondary colorant is preferably non-structured. The present 
invention further relates to a multi-layered coating comprising at least a first layer and a second 
layer. The first layer contains at least one dark colorant, at least one white or near white pigment, 

20 and at least one binder. The second layer contains at least one white or near white pigment and 

at least one binder. The dark colorant is present in the coating in an amount sufficient to reduce 
mottle on a substrate, while retaining at least 50% of the brightness compared to the substrate 
having the same multi-layered coating but with no dark colorant present. The dark colorant is 
preferably non-structured. 

25 The present invention also relates to a multi-layered coated paperboard or paper containing 

the same ingredients as in the coating described above. 

The present invention, in addition, relates to a dry mixture containing at least one dark 
colorant, at least one white or near white pigment, and at least one binder. Again, the dark 
colorant, when the dry mixture is formed into a coating, is present in an amount sufficient to 

30 reduce mottle on a paper or paperboard to which it is applied, while retaining at least 50% of the 

brightness compared to the paperboard or paper coated with the same coating having no dark 
colorant present. The present invention also relates to a dry mixture containing at least one 
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secondary colorant, at least one white or near white pigment, and at least one binder. Again, the 
secondary colorant, when the dry mixture is formed into a coating, is present in an amount 
sufficient to reduce mottle on a paper or paperboard to which it is applied, while retaining at least 
50% of the brightness compared to the paperboard or paper coated with the same coating having 
5 no secondary colorant present. 

The present invention also relates to a multi-component system for forming a coating on 
a paperboard or paper. In this system, a first slurry and a second slurry are prepared. The first 
slurry contains a solution or suspension having at least one dark colorant and the second slurry 
contains a solution or suspension having at least one white or near white pigment. A binder can 

10 be present in the first and/or second slurry or can be present in a separate slurry. The slurries, 

once combined, can form a coating for a paperboard or paper. The amount of the dark colorant 
present, when formed into a coating, is an amount sufficient to reduce mottle on the paperboard 
or paper while retaining at least 50% of the brightness compared to the paperboard or paper coated 
with the same coating having no dark colorant present. The present invention further relates to 

15 a dry mixture containing at least one secondary colorant, at least one white or near white pigment, 

and at least one binder. Again, the secondary colorant, when the dry mixture is formed into a 
coating, is present in an amount sufficient to reduce mottle on a paper or paperboard to which it 
is applied, while retaining at least 50% of the brightness compared to the paperboard or paper 
coated with the same coating having no secondary colorant present. 

20 The present invention further relates to a slurry containing at least an aqueous or non- 

aqueous solution, at least one dark colorant, at least one white or near white pigment, and at least 
one binder. The dark colorant is present in an amount that when applied as a coating on a 
substrate, the mottle of the substrate is reduced while retaining at least 50% of the brightness 
compared to the substrate with the same coating having no dark colorant present. The present 

25 invention also relates to a slurry containing at least an aqueous or non-aqueous solution, at least 

one secondary colorant, at least one white or near white pigment, and at least one binder. The 
secondary colorant is present in an amount that when applied as a coating on a substrate, the 
mottle of the substrate is reduced while retaining at least 50% of the brightness compared to the 
substrate with the same coating having no secondary colorant present. 

30 The present invention relates to a method to decrease the amount of a white or near white 

pigment present in a coating in a paperboard or paper and a method to increase opacity which 
includes the steps of coating the paperboard or paper with a coating which contains at least one 
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dark colorant, at least one white or near white pigment, and a binder. The dark colorant is 
present, again, in an amount sufficient to reduce mottle of the paperboard or paper or in an 
amount to increase opacity, while retaining at least 50% of the brightness compared to the 
paperboard or paper with the same coating having no dark colorant present. The present invention 
5 also relates to a method to decrease the amount of a white or near white pigment present in a 

coating in a paperboard or paper and a method to increase opacity which includes the steps of 
coating the paperboard or paper with a multi-layered coating comprising at least a first layer and 
a second layer. The first layer contains at least one dark colorant, at least one white or near white 
pigment, and at least one binder. The second layer contains at least one white or near white 

10 pigment and at least one binder. The dark colorant is present, again, in an amount sufficient to 

reduce mottle of the paperboard or paper or in an amount to increase opacity, while retaining at 
least 50% of the brightness compared to the paperboard or paper with the same multi-layered 
coating having no dark colorant present. The present invention farther relates to a method to 
decrease the amount of a white or near white pigment present in a coating in a paperboard or 

15 paper and a method to increase opacity which includes the steps of coating the paperboard or paper 

with a coating which contains at least one secondary colorant, at least one white or near white 
pigment, and at least one binder. The secondary colorant is present, again, in an amount sufficient 
to reduce mottle of the paperboard or paper or in an amount to increase opacity, while retaining 
at least 50% of the brightness compared to the paperboard or paper with the same coating having 

20 no secondary colorant present. 

It is to be understood that both the foregoing general description and the following detailed 
description are exemplary and explanatory only and are intended to provide farther explanation 
of the present invention, as claimed. 

25 DETAILED DESCRIPTION OF THE PRESENT INVENTION 

One embodiment of the present invention is a coating which is present on paperboard or 
paper. Generally, a coating composition contains at least one pigment, a binder, and other 
ingredients. The coatings of the present invention, which can be applied onto a substrate, like a 
paperboard or paper, contain at least one dark colorant, at least one pigment (i.e., a pigment other 
30 than a dark colorant) and at least one binder dispersed or dissolved in a liquid medium, which is 

preferably an aqueous solution, like water, but can be a non-aqueous solution. A coating dispersed 
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in solution can also be considered a coating formulation or a "coating color" by those skilled in 
the art. 

For purposes of the present invention, a dark colorant (e.g. , a dark pigment and/or a dark 
dye) is a substance that imparts a black or blue color or tone to another material or mixture. The 
dark colorant can be a dye and/or pigment. The dark colorant is preferably a single aggregate 
pigment or a non-structured colorant, wherein structured is defined as a structural aggregate 
pigment or composite pigment made from two or more different principle particulate mineral 
species bound together by a polymer. The dark colorant is preferably not a composite pigment 
composed of two or more constituents thermally bound such as kaolin clay or bound by a polymer 
or complexing agents like microgels, but preferably is composed of single particles like black iron 
oxide pigments and structured single aggregate pigments as in carbon black pigments or the dark 
colorant is a dye. Mixtures of single particles, structured pigments, and dyes are also preferred. 
Examples of dark colorants include, but are not limited to, carbon pigments, iron oxide (e.g. , BK 
5099, Harcross), and black or blue pigments or dyes such as BASF Basacid Black X-34 liquid and 
phthalocyanine blue W4123. Preferably, the dark colorant is a carbon-containing pigment. For 
purposes of the present invention, carbon-containing pigments include carbon black (e.g., furnace 
and channel black), graphite, vitreous carbon, activated charcoal, activated carbon, and mixtures 
thereof. Carbon black is preferred. The carbon-containing pigment may be of the crystalline or 
amorphous type. Finely divided forms of the above are preferred. Preferably, the dark colorant 
has a particle size and aggregate size that imparts a blue undertone. 

For purposes of the present invention, a dark colorant can also be a modified carbon 
product having an attached organic group as described in PCT Publication No. WO 96/18688; 
U.S. Patent No. 5,571,311; 5,630,868; and 5,554,739, all incorporated herein by reference. 
Methods for preparing these types of modified carbon products with an attached organic group are 
also described in the published application and patents. When a modified carbon product having 
an attached organic group is used as the dark colorant, it is preferred that the modified carbon 
product is a carbon black having an attached organic group wherein the organic group comprises 
an aromatic group which is preferably attached directly to the carbon black. More preferred 
organic groups are -p-C 6 H 4 S0 3 and/or -C 6 H 4 C0 2 groups. 

Also, for purposes of the present invention, a dark colorant includes an aggregate 
comprising a carbon phase and a silicon-containing species phase. A description of this aggregate 
as well as means of making this aggregate are described in PCT Publication No. WO 96/37547 
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as well as U.S. Patent Application Nos. 08/446,141; 08/446,142; 08/528,895; and 08/750,017. 
All of these patents, publications, and patent applications hereby incorporated in their entireties 
herein by reference. 

The dark colorant, for purposes of the present invention, can also be an aggregate 
comprising a carbon phase and metal-containing species phase where the metal-containing species 
phase can be a variety of different metals such as magnesium, calcium, titanium, vanadium, 
cobalt, nickel, zirconium, tin, antimony, chromium, neodymium, lead, tellurium, barium, cesium, 
iron, molybdenum, aluminum, and zinc, and mixtures thereof. The aggregate comprising the 
carbon phase and a metal-containing species phase is described in U.S. Patent Application No. 
08/828,785 filed March 27, 1997, also hereby incorporated in its entirety herein by reference. 

Also, for purposes of the present invention, a dark colorant includes a silica-coated carbon 
black, such as that described in PCT Publication No. WO 96/37547, published November 28, 
1996, also hereby incorporated in its entirety herein by reference. 

For purposes of the present application, the pigment other than a dark colorant is 
preferably a white or near white pigment. For purposes of the present invention, the term "white 
pigment" can also encompass near white pigments as well. These white or near white pigments 
preferably have a fine particle size and can be inorganic or organic. Examples of inorganic 
pigments include, but are not limited to, kaolin, finely ground natural calcium carbonate, 
precipitated calcium carbonate, calcined kaolin, titanium dioxide, aluminum trihydrate, talc, 
calcium sulfate (gypsum), precipitated silica, calcined clay, and the like. Organic pigments 
include, but are not limited to, styrene polymers, urea-formaldehyde resins, and the like. 
Preferably, if titanium dioxide is used as a white pigment, an extender is also preferably used, 
such as No. 1 or No. 2 kaolin or calcium carbonate. Where more than one white or near white 
pigment is used in a given application, usually the less expensive pigment is used to replace the 
more expensive pigment. In an effort to minimize cost by reducing use of this higher cost 
pigment, other white or near white pigments may be used to "extend" the effect of the higher cost 
pigment. These other white pigments are referred to herein as extenders, and may be functionally 
defined as any white or near white pigment (as defined above). In other words, an extender is 
used to 'cut' the higher cost white pigment, thereby achieving acceptable results at reduced cost. 
A common, though non-limiting, example would be applications where titanium dioxide is the 
higher cost white pigment, and the extender is a substance such as calcium carbonate, kaolin, 
calcined clay, and/or aluminum trihydrate. In some cases, the extender can be used entirely; that 
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is, in cases where the extender is able to completely eliminate the need for more expensive white 
pigments, such as titanium dioxide. Any extender commonly used by those skilled in the art in 
coatings for paperboard and paper can be used as the white or near white pigment, preferably with 
the other white or near white pigments, such as titanium dioxide, aluminum trihydrate, calcined 
5 clay or similar type pigments. More preferably, the paper coating extender pigment is a No. 1 

or No. 2 clay, calcined clay, or finely ground calcium carbonate. In a preferred embodiment, 
when an extender is used in combination with a white or near white pigment like titanium dioxide, 
the clay or calcium carbonate is present in an amount of about 50% to 98% by weight of the total 
amount of pigment present, and the titanium dioxide and the like can be present in any amount, 

10 but preferably is from about 0% to about 25% by weight based on the weight of the coating. 

The coatings of the present invention containing a dark colorant are preferably used as a 
base coat or an intermediate coat, or both. In some embodiments, the coatings of the present 
invention containing a dark colorant can be used as the top coat, either as a single coating or with 
other coatings. The coatings can be applied onto a substrate, like the paperboard or paper 

15 described earlier. 

Generally, for single coating applications, the amount of dark colorant present in a coating 
is an amount effective in reducing mottle while retaining at least 50% of the brightness compared 
to a substrate having the same coating but with no dark colorant present. More preferably at least 
60% , at least 70% , at least 80% , or least 90% , and most preferably at least 97% of the brightness 

20 is retained, compared to a substrate having the same coating, but with no dark colorant present. 

In other words, mottle of the substrate (e.g. paper or paperboard) is reduced but, at least 50% of 
the brightness of the coated substrate is retained compared to a substrate having the same coating, 
but with no dark colorant present. Also, for purposes of the present invention, reducing mottle 
can be related to improving opacity of the coating. 

25 When the coating containing the dark colorant is used with one or more additional coatings 

containing no dark colorant, the amount of dark colorant present in the coating is an amount 
effective in reducing mottle (compared to a substrate coated with the same overall coatings but 
without a dark colorant present in any coating) and retaining at least 50% of the brightness, once 
all coatings are applied (final brightness), compared to the brightness of the substrate with the 

30 same coatings but having no dark colorant present in any coating. Preferably, at least 60%, at 

least 70%, or at least 80% of the brightness is retained; more preferably at least 90% and even 
more preferably at least 97% of the brightness is retained. 
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With single coating or multiple coating applications, it is most preferred that the 
brightness, once all coatings are applied, is substantially the same as or greater than the brightness 
of the substrate having the same coating but without a dark colorant present. 

Also, it is preferred that once the coatings of the present invention are applied onto a 
5 substrate (including all other optional coatings), the Hunter L value of the coated substrate is 

substantially the same as or higher than the substrate either with no coating or with the same 
coating but without a dark colorant present. As will be appreciated by those of ordinary skill in 
the art, the intensity of the particular dark colorant may affect the determination of the amount to 
be used. Thus, in general, as the intensity of the dark colorant increases, relatively smaller 

10 amounts of dark colorant may be used to achieve a desired effect. Conversely, relatively larger 

amounts of dark colorants having lesser intensity may be required to achieve the same effect. The 
following values are accordingly representative of common applications, but the selection of other 
amounts based on the particular dark colorant, such as carbon, and application may be readily 
determined by the skilled practitioner in view of the present invention. 

15 Preferably, the dark colorant is present in a coating in an amount of from about 0.0025% 

by weight to about 0.200% by weight based on the dried weight of the total coatings, more 
preferably from about 0.005% to about 0.085% by weight and most preferably about 0.010% by 
weight. The use of a dark colorant preferably also conceals or reduces the yellow tone of the 
paperboard or paper and/or the yellow tone present in a previous coating or the coating containing 

20 the dark colorant. 

With respect to the white or near white pigment, generally, the amount of white or near 
white pigment present in the coating is an amount effective to hide or mask the substrate. 
Preferably, the white or near white pigment, such as Ti0 2 , is present in an amount of from about 
1% to about 30% by weight of the total dry coating, more preferably, from about 2% to about 

25 25% by weight, and most preferably from about 10 to about 15% by weight of the total dry 

coating weight. 

The amount of an extender (where extenders are white, non-titanium dioxide pigments), 
when present in the coatings of the present invention, can be any amount and is preferably present 
in an amount of from about 70% to about 99% by weight of the total dry coating and more 
30 preferably from about 85% to about 90%. 

With respect to particle size of each of the components of the coating, any particle size 
commonly used in the paper or paperboard can be used. 
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The binder is present in an amount sufficient to bind the pigments and extenders, if 
present, to the substrate. Examples of binders include, but are not limited to, starch or latex. 

In each of the coatings described above, additional optional ingredients, such as 
dispersants, that are traditionally used in coatings used for paperboard and paper can also be 
5 present. Suitable dispersing aids include but are not limited to, poly aery lates, polyphosphates, or 

other conventional dispersion aids. Other ingredients which can be present include thickeners, 
surfactants, biocides, defoamers, binder insolubilizers, lubricants and other ingredients that modify 
the properties of the coating color or the dry coating on the sheet. The types and amounts of each 
of these components that can be optionally present are known to or can be readily determined by 
10 those skilled in the art and these types and amounts of components can be used in the coatings of 

the present invention. 

Generally, the coating formulations of the present invention can be applied in any amount 
to achieve dry coating weights traditionally used in the paper and paperboard industry. Preferably, 
the coating formulation is applied in an amount to achieve a dry coating weight in the range of 
15 from about 4 to about 30 g/m 2 , and more preferably, from about 6 to about 20 g/m 2 . 

Once the coating(s) of the present invention is (are) applied, preferably the brightness of 
the coated paperboard is at least 60 (as measured by TAPPI T452), and more preferably at least 
75. A coated paperboard brightness of from about 77 to about 80 would be most preferred. With 
respect to papers having a coating of the present invention, the following brightness (after the 
20 coating is applied) is preferred for the type of paper indicated: 

Printing and Writing Grades 
Premium - at least about 82, and preferably from about 82 to about 95 



No. 1 - at least about 82, and preferably from about 82 to about 88 

25 No. 2 - at least about 78, and preferably from about 78 to about 86 

No. 3 - at least about 76, and preferably from about 76 to about 84 

No. 4. - at least about 72, and preferably from about 72 to about 82 

No. 5. (LWC) - at least about 68, and preferably from about 68 to about 72 

30 The coatings of the present invention can be prepared in the same manner as other 



conventional coatings for use in the paperboard and paper industry, except for the specific 
ingredients used. Generally, the coatings of the present invention are prepared by first forming 
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a slurry containing the ingredients of the coating formulation. The ingredients can be added in 
any order and the medium is preferably an aqueous medium or solution such as water, but a non- 
aqueous medium can be used. The amount of aqueous solution, such as water, present in forming 
the slurry containing the dark colorant is generally from about 30% to about 70% by weight of 
5 the coating formulation. The slurry can be prepared by adding all of the ingredients, in any order, 

and mixing the ingredients for a sufficient time to form a substantially homogenous slurry. 
Preferably, the dark colorant is dispersed first in a solution and then the remaining components 
are added. 

Thus, the present invention further relates to slurries containing at least one dark colorant, 

10 at least one white or near white pigment, and at least one binder. 

The slurries of the present invention are preferably prepared by forming separate slurries 
of each individual ingredient of the coating formulation. In other words, a multi-component 
system for forming a coating on paperboard or paper can be used where a first slurry contains at 
least a dark colorant in an aqueous solution or suspension and a second slurry contains at least a 

15 paper coating pigment, like clay and/or a carbonate, or other white or near white pigment. Again, 

one or more of these slurries can contain one or more binders and/or optional additional 
ingredients described above. If the binder is not present in one of the slurries, the binder(s) can 
be added separately. Once the slurries are formed, the slurry which will be used to form a coating 
will be prepared by mixing the first slurry with the second slurry. As an example, if the first 

20 slurry contains a dark colorant and the second slurry contains at least clay, preferably at the end 

user's site, the two slurries would be mixed together to form a single slurry containing at least the 
dark colorant and the clay. When such a multi-component system is used to form a coating 
formulation, the amount of each component present in the separate slurries would be the same as 
described above. The formation of the slurry containing the dark colorant can, of course, be 

25 accomplished at the slurry manufacture's site or at the site where the paper coatings are 

manufactured. 

The slurry is applied onto the paperboard and paper to form a coating by techniques 
known to those skilled in the art of coated paperboard and paper. After thorough mixing of all 
of the coating ingredients, the coating color can be applied to the sheet using various types of 
30 coating equipment known to those skilled in the art. Coatings may be applied using coaters such 

as conventional roll size presses, metering size presses, blade coaters, roll coaters, air knives, rod 
coaters as well as other application systems. A description of the formation of a coating from 
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slurries as well as a discussion of equipment for applying coatings to the sheet of paper or 
paperboard can be found in "The Coating Process" by Jan C. Walter, 1993, Tappi Press, Atlanta, 
GA, which is incorporated in its entirety by reference herein. For example, multiple coating 
formulations can be applied using a rod/air knife, blade/air knife, or rod/rod configuration. 
5 The present invention also relates to dry mixtures of the ingredients or components which 

make up the various coatings and coating formulations of the present invention. These dry 
mixtures, which will be described below, can essentially be distributed to end users in the 
paperboard and paper industry and these end users can then take the dry mixtures and create 
slurries which can eventually be used to form coatings on paperboard and paper as described 

10 above. One dry mixture of the present invention would contain at least one dark colorant and at 

least one pigment other than a dark colorant such as a white or near white pigment in the amounts 
previously described above. Additional optional ingredients, previously described, can also be 
present in these dry mixtures. 

An embodiment of the present invention would also include a coated paperboard or paper 

15 which comprises a paperboard or paper which has at least one coating of the present invention 

applied thereto either in direct contact with a surface of the paperboard or paper or in contact with 
a second coating which is directly or indirectly in contact with the paperboard or paper. At least 
one of the coatings on the paperboard or paper would be the same coatings described above such 
as a coating containing at least one dark colorant with at least one pigment other than a dark 

20 colorant, such as a white or near white pigment, and at least one binder in the amounts previously 

indicated. 

The coatings of the present invention can be used in combination with other coatings 
traditionally used in the paper or paperboard industry. Thus, the coatings of the present invention 
containing the dark colorant would be one of two or more coatings on a paperboard or paper. 

25 Certainly, it is within the bounds of this invention to use more than one coating containing a dark 

colorant wherein the coatings containing the dark colorant can have the same or different coating 
formulations. Thus, another embodiment of the present invention is a paperboard or paper 
containing two or more coatings wherein at least one of these coatings contains a dark colorant 
in amounts previously described. 

30 In a preferred embodiment of the present invention, the coated paperboard or paper 

contains two or more coating layers, wherein a base coat (which is the first layer) comprises at 
least one dark colorant and at least one additional paper coating constituent (e.g. a white or near 
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white pigment), and at least one binder. The amounts of the ingredients would be same as 
described earlier. A top coat would be located on top of and in contact with the base coat. The 
top coat comprises at least one pigment other than a dark colorant, such as white or near white 
pigment, and at least one binder. One advantage of the present application is to provide a method 
5 to reduce the amount of white pigment, such as titania or other white pigment present in the base 

coat and/or top coat of a coated paperboard or paper. The present invention, for instance, permits 
the reduction of the amount of titania, in the top coat or non-base coat by at least 1 % , more 
preferably, by at least 5%, and more preferably a reduction of from about 5% to about 100%, 
most preferably by at least about 50% by weight, with the use of a base coat comprising a coating 

10 of the present invention. The reduction in the amount of titania does not significantly affect the 

visual appearance of the final product which is important for consumer use and thus, if less titania 
can be used and substantially the same pleasing visual appearance of the coated paperboard or 
paper achieved, a less expensive product can be made and sold. It was quite unexpected that a 
dark colorant would lead to a product with reduced mottle and substantially the same brightness 

15 with the use of less titania, and/or would allow the use of extenders in greater amounts than 

conventional in the coated paper and paperboard industry. This latter effect means that use of 
higher cost pigments can be significantly reduced or even eliminated by making increased use of 
the more economical extenders. 

Another embodiment of the present invention involves using a secondary colorant such as 

20 a yellow, orange, green, purple, or red colorant, or variations thereof (e.g. tints or shades thereof) 

or mixtures thereof, which may be a pigment or a dye, in lieu of the dark colorant to form a single 
or multi-layered coating. Preferably, the secondary colorant is non-structured and is preferably 
a pigment. The amount of the secondary colorant in a coating will be an amount sufficient to 
reduce mottle or increase opacity of a substrate while preferably retaining at least 50% of the 

25 brightness of the substrate having the same coating but without any secondary colorant present. 

The other features of the invention described above relating to the use of a dark colorant would 
apply equally here, such as amounts, ranges, and the like. The remaining ingredients and other 
features of the present invention relating to the use of a dark colorant would be the same for this 
embodiment and are hereby incorporated herein by reference. As with embodiments relating to 

30 the use of the dark colorant — coating formulations, single and multi-layered coatings, slurries, 

dry mixtures, and single and multi-layered coated paperboard and paper can be formed following 
the guidance and disclosure provided for the embodiment relating to the use of a dark colorant. 
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The present invention will be further clarified by the following examples, which are 
intended to be purely exemplary of the present invention. 

Examples 

Mottle Index was determined using Tobias Mottle Instrument and the test described in 
Tobias, P.E. Ricks, L. and Chadwick, M, "Objective, reproducible measurement for printing 
mottle with a mottle tester," TAPPI (72) No. 5, 109 (1989), incorporated herein by reference. 

Additionally, mottle was rated using a visual rating system as a supplement to the Mottle 
Index. Visual ratings of Mottle Index were determined by ranking the relative visual appearance 
of a series of samples for mottle, from worst to best; these rankings differ from the Mottle Index 
rankings obtained by using the Tobias Mottle Instrument at least in part because the Tobias 
measurement measures mottle at a point source, whereas the visual mottle was based on overall 
appearance of the sample. 

Brightness was measured according to "Brightness of pulp, paper, and paperboard 
(directional reflectance at 457 nm)" TAPPI T 452 om-92. 

Color was measured using the test "L, a, b, 45°0° colorimetry of white and non-white 
paper and paperboard," TAPPI T 524 om-86. Color is expressed according to the Hunter L, a, 
b scale. 

Coating Compositions 

A base coating, free of dark colorant, was prepared according to the formulations listed 
in Table 1. Pigments and dispersant were preslurried for 20 minutes using a Premier high shear 
disperser. Latex, alginate and dilution water were added and mixed using a low shear agitator. 
The resulting slurry, after adjustment to pH 8 with a 5% solution of sodium hydroxide had a 
viscosity of 0.7 ± 0. 1 Pa.s, as determined by means of a Brookfield RVT Viscometer using a #6 
spindle at 100 RPM at 25 °C. Colorant, either as a solution or as a dispersion, was then added 
to a portion of the base coating formulation. The percent pigment or dye in the dispersion or 
solution as well as amount of colorant added to form the tinted base coat formulation are listed in 
Table 2. The weight of the colorant dispersion added represented less than 0.1% of the total 
weight of the colorant-free base coating formulation and, accordingly, has a negligible effect on 
the coating composition (other than colorant level), solids content, and viscosity. The colorants 
represent either 0.012 to 0.066 weight % of the dry base coat coating weight or 0.006 to 0.033% 



WO 99/23179 



PCT/US98/23303 



15 

of the total coating weight, since the base coat weight in this example is approximately 50% of 
the total coat weight. 

Table 1 



Base Coating Formulation Without Dark Colorant 3 



10 



Material 


Parts 


Weight % 


DB Kote 2 (No.2 Clay) 


100 


53.2 


Dow SBR Latex (dry basis) (Dow PB) 


18 


9.6 \ 


Dispex N40 Dispersant 


0.3 


0.16 


LV Sodium Alginate Thickener 


0.2 


0.11 


Water 


69.5 


37.0 



a Solids = 63%, Viscosity = 0.6 - 0.8 Pa.s 



Table 2 

15 

Base Coating Formulation With Dark Colorant 



Dark Colorant 


Solids 
(Weight%) 


Grams Colorant Added 
To 100 g Base Coat 
Slurry 


% Dry Colorant in Dry 
Base Coating 


% Dry Colorant 
in Total Dry 
Coating 


Carbon Black (Furnace) 


35.0 


0.075 


0.042 (unextended) 


0.021 


Carbon Black (Channel) 






0.032 (extended) 


0.016 


30.0 


0.075 


0.035 


0.018 


Black Dye 


55.9 


0.075 


0.066 


0.033 


Black Iron Oxide 


33.5 


0.075 


0.039 


0.020 


Blue Pigment 


30.0 


0.025 


0.012 


0.006 



The blue pigment was phthalocyanine blue, the black dye was BASACID BLACK X-34 
liquid and the carbon blacks used in Table 2 had the following characteristics: 





Furnace Black 


Channel Black 


Iodine Number (mg/g) 


116 + 7 


68.5 


DBP (cc/lOOg) 


70+4 


106.5 


ASTM Tint (% ITRB) 


118+4 


113.5 


Ash (%) 


1% MAX 


0.01% 



Extended carbon blacks were prepared by adding 30% dry pigment extender on wet weight 
of carbon black. This extension lowered the concentration of the carbon black to 26.9% in the 
carbon black dispersion. Coatings were prepared using the extended carbon blacks at the same 
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10 



15 



level of addition (.075% on wet wt. of coating). Based on 63% coating solids, this would imply 
that there is 0.032% by weight of carbon black in the dry base coating. From Table 2, the net 
addition of the dry pigment extender per dry base coating is .01% by weight. 

The composition of a standard top coat formulation is listed in Table 3. A modified 

formulation in which part of the titanium dioxide is replaced by aluminum trihydrate is listed in 

Table 4. These formulations were prepared in a similar manner as the base coat formulation and 

had comparable viscosities and pH values. 

Table 3 

Standard Top Coat Formulation 3 



Material 


Parts 


Weight % (Top Coat Formulation) 


DB Kote 2 (No. 2 Clay) 


75 


41.2 


Rutile Titanium Dioxide 


25 


13.7 


SBR Latex (Dry basis) (Dow PB) 


16 


8.8 


Dispex N40 Dispersant 


0.3 


0.2 


LV Sodium Alginate Thickener 


0.2 


0.1 


| Water 

"a o~i; J- . . s a m> ri 7 


65.5 


36.0 



20 



25 



30 



Table 4 

Modified Top Coat Formulation 3 



Material 


Parts 


Weight % (Top Coat Formulation) 


DB Kote 2 (No. 2 Clay) 


75 


41.1 


Rutile Titanium Dioxide 


15 


8.2 


Aluminum Trihydrate 


10 


5.5 


SBR Latex (Dry basis) (Dow PB) 


16 


8.8 


Dispex N40 Dispersant 


0.3 


0.2 


LV Sodium Alginate Thickener 


0.2 


0.1 


L Water 

a Q^iAr, — £LA a; _ 'c\ n ~ 


65.5 

f\ O T^- - 


36.0 



35 



The coatings were applied to paperboard using a cylindrical lab coater (CLC 6000) with 
a puddle pond/rod configuration and the coater speed was adjusted between 1200 - 1400 tpm. The 
paperboard was a Fourdrenier, 36 brightness 20 pt. recycled paperboard having a weight of from 
328-350 g/m 2 and a TAPPI Parker print soft smoothness at 10 kilopascals of about 4.02 to 4.12 
microns. The paperboard samples were pre-dried on the cylindrical lab coater at 50% power for 
10 seconds prior to coating. Different top coat weights were applied by adjusting the pressure of 
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the rod against the cylinder. All data are reported at nearly constant base coat weights. Coat 
weights were determined by measuring the difference in sheet weight before and after coating 
application. The weight of the base coatings was maintained at about 12-13 g/m 2 . The coatings 
were infrared dried at 100% power for 40 seconds. The samples were then cut. The Tobias 
mottle, Hunter L, a, b color, and TAPPI brightness of the samples were then measured. 
Measurements were performed on the uncalendered samples. 

The effect of application of the conventional and base coats containing a dark colorant to 
paperboard at a constant coating weight of nearly 12 to 13 g/m 2 is illustrated in Table 5. The 
results indicate that the resultant Mottle Index is lower for the base coats containing a dark colorant 
than for the control base coat containing no dark colorant. Further, the brightness achieved with 
blue colorant and the black iron oxide and black dye are larger than that attained with the standard 
base coat while the L values are close to that of the standard coating. This demonstrates that dark 
colorants can be used to reduce mottle without loss in brightness. The carbon blacks used resulted 
in an excellent reduction in mottle and only a small reduction in brightness. 



Table 5 

Effect of Application of Conventional and Dark Colorant Base Coats to Paperboard 



^ Hunter Color 


Coating 


Colorant 


Mottle 


Brightness 


L 


a 


b 




added % 


(Tobias) 


Visual 












(dry/dry) 














Uncoated board 








36.5 


73.2 


1.3 


9.8 


Standard base coat 


0 


315 


1 


52.8 


78.0 


2.0 


3.7 


Iron oxide 


0.040 


299 


2 


55.0 


76.4 


2.1 


4.3 


Blue Pigment 


0.012 


303 


3 


54.1 


76.2 


1.4 


3.7 


Black Dye 


0.066 


258 


4 


51.3 


74.6 


1.4 


2.9 


Channel Black 


0.036 


208 


5 


47.8 


72.3 


2.1 


4.3 


Carbon Black (ATH extended) 


0.032 


231 


6 


47.8 


72.4 


2.0 


4.0 


Carbon Black (Ti02 extended) 


0.032 


221 


7 


47.4 


71.6 


2.0 


4.3 


Carbon Black (Calc. Clay extended) 


0.032 


219 


8 


47.1 


71.9 


2.0 


4.3 


Carbon Black 


0.042 


152 


9 


43.3 


68.2 


1.9 


3.4 


*1 = worst, 9-best 

















Application of the conventional top coat of Table 3, at a constant coating weight of 12 to 
13 g/m 2 , to the precoated paperboards of Table 5 yields a double coated paper board with the 
Mottle Index and optical characteristics set forth in Table 6. The results in the table show that the 
Mottle Index of all the paperboards containing a dark colorant in the base coat is smaller than that 
containing no dark colorant. Further, the brightness values of the paperboards containing CB- 
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Channel, Black Dye and blue pigment in the base coat exceeds that of the control while the L 
values are either comparable to or larger than that of the control. After application of the top coat, 
the brightness of the sample containing carbon black-channel exceeded that of the conventional base 
coated paperboard while that containing the carbon black-furnace approached the brightness of the 
conventional base coated paperboard. 

Table 6 

Mottle Index And Optical Characteristics of Paperboard With Various Base Coats 



Hunter Color 


Base Coat 


Mottle 


Brightness 


L 


a 


b 




(Tobias) Visual 










Standard Top Coat 


176 1 


77.1 


88.6 


1.3 


1.2 


Black Dye 


128 2 


80.2 


90.1 


1.1 


0.7 


Iron Oxide 


175 3 


75.2 


88.7 


1.3 


1.1 


Carbon Black 


163 4 


74.2 


87.2 


1.2 


0.2 


Carbon Black (Ti02) extended) 


127 5 


78.1 


88.4 


1.2 


0.1 


Channel Black 


124 6 


80.0 


90.6 


1.2 


-0.2 


Blue Pigment 


106 7 


80.1 


88.3 


1.4 


0.8 


*1 — worst, 7 — best 


i 











Advantage of the enhanced brightness attained by adding a dark colorant to the base coat 
can be taken to either reduce the titanium dioxide content of the top coat or reduce the weight of 
top coating applied. The effect of changing top coat weight for paperboard containing about 12.5 
g/m 2 of base coat containing the blue colorant is presented in Table 7. The data show that the top 
coat weight may be reduced to levels well below 9.9 g/m 2 without adversely affecting the Mottle 
Index while the brightness exceeds that of the paperboard containing the colorant-free base coat 
(Table 6). 
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Table 7 

Effect Of Top Coat Weight On Base Coated Paperboard Containing Blue Pigment 



5 


Top Coat 
Weight, g/m 2 


Mottle Index 


Brightness, % 


L 


a 


b 




16.6 


127 


80.77 


90.1 


0.7 


0.3 




13.7 


125 


80.01 


88.3 


1.4 


0.8 




9.9 


106 


80.09 


88.1 


1.3 


0.9 



10 The effec * of using reduced levels of titanium dioxide in the top coat was investigated for 

the paperboard containing the base coat (about 12.5 g/m 2 base coat weight) containing the blue 
colorant. The top coat composition is that shown in Table 4. The effects of top coat weight on 
Mottle Index and optical properties are presented in Table 8. When compared to paperboard 
containing a dark colorant-free base coating and a top coating containing a high titanium dioxide 

15 level (see appropriate data in Table 6), these results show that the rutile titanium dioxide content 

and/or coat weight of the top coat can be reduced while producing a coated paper with a reduced 
mottle index and comparable or better optical properties. 

Table 8 

20 



Effect Of Using A Top Coat With Reduced Titanium Dioxide Levels On 
Base Coated Paperboard Containing Blue Pigment 





Top Coat 
Weight, g/m 2 


Mottle Index 


Brightness, % 


L 


a 


b 


25 


17.6 


113 


80.60 


90.6 


0.9 


1.3 




16.1 


120 


80.83 


90.7 


1.0 


1.2 




9.4 


140 


78.30 


89.1 


1.3 


0.9 



Other embodiments of the present invention will be apparent to those skilled in the art from 
consideration of the specification and practice of the invention disclosed herein. It is intended that 
the specification and examples be considered as exemplary only, with a true scope and spirit of the 
invention being indicated by the following claims. 
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WHAT IS CLAIMED IS: 

1. A coating comprising a) at least one dark colorant, b) at least one white or near 
white pigment, and c) at least one binder, wherein said dark colorant is present in an amount 
sufficient to reduce mottle on a substrate, while retaining at least about 50% of brightness compared 
to the same substrate coated with said coating without a dark colorant present, wherein said dark 
colorant is non-structured. 

2. A coating comprising a) at least one secondary colorant comprising a yellow, 
orange, green, purple, or red colorant, variations thereof, or mixtures thereof, b) at least one white 
or near white pigment, and c) at least one binder, wherein said secondary colorant is present in an 
amount sufficient to reduce mottle on a substrate, while retaining at least about 50% of brightness 
compared to the same substrate coated with said coating without a secondary colorant present, 
wherein said secondary colorant is non-structured. 

3. A multi-layered coating comprising at least a first layer and a second layer, wherein 
said first layer comprises a) at least one secondary colorant comprising a red, orange, purple, 
yellow, or green colorant, variations thereof, or mixtures thereof, b) at least one white or near 
white pigment, and c) at least one binder and said second layer comprises a) at least one white or 
near white pigment and b) at least one binder, wherein said secondary colorant is present in an 
amount sufficient to reduce mottle on a substrate, while retaining at least 50% of brightness 
compared to the same substrate coated with the same multi-layered coating having no secondary 
colorant present. 

4. A multi-layered coating comprising at least a first layer and a second layer, wherein 
said first layer comprises a) at least one dark colorant, b) at least one white or near white pigment, 
and c) at least one binder and said second layer comprises a) at least one white or near white 
pigment and b) at least one binder, wherein said dark colorant is present in an amount sufficient 
to reduce mottle on a substrate, while retaining at least 50% of brightness compared to the same 
substrate coated with the same multi-layered coating having no dark colorant present. 

5. The coating of claim 1, 2, 3 or 4, wherein said white or near white pigment is a 
clay, a carbonate, titanium dioxide, or mixtures thereof. 

6. The coating of claim 1 or 4, wherein at least 60% of said brightness is retained. 

7. The coating of claim 1 or 4, wherein at least 70% of said brightness is retained. 

8. The coating of claim 1, 2, 3 or 4, wherein at least 80% of said brightness is 
retained. 
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9. The coating of claim 1, 2, 3 or 4, wherein at least 90% of said brightness is 
retained. 

10. The coating of claim 1 or 4, wherein at least 97% of said brightness is retained. 

11. The coating of claim 1, 2 or 4 wherein said brightness is increased. 

12. The coating of claim 5, wherein said clay is a Number 1 or 2 clay or a calcined 

clay. 

13. The coating of claim 5, wherein said carbonate is calcium carbonate. 

14. The coating of claim 1 or 4, wherein said dark colorant comprises carbon black, 
graphite, vitreous carbon, activated charcoal, activated carbon, a blue pigment, or mixtures thereof. 

14. The coating of claim 1 or 4, wherein said dark colorant is carbon black. 

15. The coating of claim 1 or 4, wherein said dark colorant is a pigment. 

16. The coating of claims 1 or 4, wherein said dark colorant is a dye. 

17. The coating of claim 1 or 4, wherein said dark colorant is a blue or black dye. 

18. The coating of claim 1 or 4, wherein said dark colorant is a modified carbon 
product comprising carbon having attached at least one organic group. 

19. The coating of claim 1 or 4, wherein said dark colorant is an aggregate comprising 
a carbon phase and a silicon-containing species phase. 

20. The coating of claim 1 or 4, wherein said dark colorant is a silica coated carbon 

black. 

21. The coating of claim 1 or 4, wherein said dark colorant is an aggregate comprising 
a carbon phase and a metal -containing species phase. 

22. The coating of claim 1 or 4, wherein said dark colorant is present in an amount of 
from about 0.001 % by weight to about 0.25% by weight, based on the total weight of the coating. 

23. The coating of claim 1, 2, 3, or 4, wherein said white pigment is present in an 
amount of from about 1.00% by weight to about 99.98% by weight, based on the total weight of 
the coating. 

24. The coating of claim 5, wherein clay and carbonate are present, said clay is present 
in an amount of from about 0. 1 % by weight to about 98% by weight and said carbonate is present 
in an amount of from about 0.1% by weight to about 98% by weight, based on a total weight of 
the coating. 

25. The coating of claim 1 or 4, wherein said mottle is reduced by at least about 3%. 
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26. The coating of claim 1 or 4, wherein said mottle is reduced by at about 3 % to about 

60%. 

27. The coating of claim 1 or 4, wherein said brightness on said paper or paperboard 
is at least about 20. 

28. The coating of claim 1, 2, 3, or 4, wherein said coating further comprises a 
surfactant, a thickener, a biocide, a dispersing aid, a defoamer, a lubricant, or combinations 
thereof. 

29. The coating of claim 1, wherein said coating has a Hunter L value which is about 
equal to or higher than either the substrate without a coating or the substrate coated with said 
coating without a dark colorant. 

30. The coating of claim 2, wherein said secondary colorant is a pigment. 

31. The coating of claim 2, wherein said secondary colorant is a dye. 

32. The coating of claim 2, wherein said secondary colorant is present in an amount 
of from about 0.001% by weight to about 0.25% by weight, based on the total weight of the 
coating. 

33. The multi-layered coating of claim 3, wherein said secondary colorant is a non- 
structured dark colorant. 

34. The multi-layered coating of claim 33, wherein said non-structured secondary 
colorant comprises a pigment. 

35. The multi-layered coating of claim 3 or 4, further comprising a third layer 
comprising at least one white or near white pigment, which is the same or different from said white 
or near white pigment in the second layer, and at least one binder. 

36. The multi-layered coating of claim 3 or 4, wherein said first layer and second layer 
further comprise a surfactant, a thickener, a biocide, a dispersing aid, a defoamer, a lubricant, or 
combinations thereof. 

37. The multi-layered coating of claim 4, wherein said brightness is increased. 

38. The multi-layered coating of claim 4, wherein said dark colorant is a non-structured 
dark colorant. 

39. The multi-layered coating of claim 38, wherein said non-structured dark colorant 
comprises a pigment. 
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40. The multi-layered coating of claim 38, wherein said non-structured dark colorant 
comprises carbon black, graphite, vitreous carbon, activated charcoal, activated carbon, a blue 
pigment, or mixtures thereof. 

41. The multi-layered coating of claim 38, wherein said non-structured dark colorant 
is carbon black. 

42. The multi-layered coating of claim 38, wherein said non-structured dark colorant 
is a carbon-containing pigment. 

43 . A coated paperboard or paper comprising paperboard or paper and a coating applied 
thereto, wherein said coating comprises a) at least one dark colorant, b) at least one white or near 
white pigment, and c) at least one binder, wherein said dark colorant is present in an amount 
sufficient to reduce mottle on the paperboard or paper while retaining at least 50% of brightness 
compared to the same paperboard or paper coated with said coating without a dark colorant present, 
and wherein said dark colorant is non-structured. 

44. A coated paperboard or paper comprising paperboard or paper and a coating applied 
thereto, wherein said coating comprises a) at least one secondary colorant comprising a yellow, 
orange, green, purple, or red colorant, variations thereof, or mixtures thereof, b) at least one white 
or near white pigment, and c) at least one binder, wherein said secondary colorant is present in an 
amount sufficient to reduce mottle on the paperboard or paper while retaining at least 50% of 
brightness compared to the same paperboard or paper coated with said coating without a secondary 
colorant present, and wherein said secondary colorant is non-structured. 

45. A multi-layered coated paperboard or paper comprising at least a first layer and a 
second layer, wherein said first layer comprises a) at least one secondary colorant comprises a red, 
orange, purple, yellow, or green colorant, variations thereof, or mixtures thereof, and b) at least 
one white or near white pigment, and c) at least one binder, and said second layer comprises a) at 
least one white or near white pigment and b) at least one binder, wherein said secondary colorant 
is present in an amount sufficient to reduce mottle on the paperboard or paper while retaining at 
least 50% of brightness compared to the same paper or paperboard coated with the same multi- 
layered coating having no secondary colorant present. 

46. A multi-layered coated paperboard or paper comprising at least a first layer and a 
second layer, wherein said first layer comprises a) at least one dark colorant and b) at least one 
white or near white pigment, and c) at least one binder, and said second layer comprises a) at least 
one white or near white pigment and b) at least one binder, wherein said dark colorant is present 
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in an amount sufficient to reduce mottle on the paperboard or paper while retaining at least 50% 
of brightness compared to the same paper or paperboard coated with the same multi-layered coating 
having no dark colorant present. 

47. The coated paperboard or paper of claim 43 or 46, wherein at least 60% of said 
brightness is retained. 

48. The coated paperboard or paper of claim 43, 44, 45 or 46, wherein at least 70% 
of said brightness is retained. 

49. The coated paperboard or paper of claim 43, 44, 45 or 46, wherein at least 80% 
of said brightness is retained. 

50. The coated paperboard or paper of claim 43, 44, 45 or 46, wherein at least 90% 
of said brightness is retained. 

51. The coated paperboard or paper of claim 43, 44, 45 or 46, wherein said white or 
near white pigment is a clay, a carbonate, titanium dioxide, or mixtures thereof. 

52. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
a carbon black. 

53. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
a pigment. 

54. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
a blue or black dye. 

55. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
carbon black, graphite, vitreous carbon, activated charcoal, activated carbon, a blue pigment, or 
mixtures thereof. 

56. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
a modified carbon product comprising carbon having attached at least one organic group. 

57. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
an aggregate comprising a carbon phase and a silicon-containing species phase. 

58. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
a silica coated carbon black. 

59. The coated paperboard or paper of claim 43 or 46, wherein said dark colorant is 
an aggregate comprising a carbon phase and a metal-containing species phase. 

60. The coated paperboard or paper of claim 43 or 46, wherein at least 97% of said 
brightness is retained. 
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61. The coated paperboard or paper of claim 43 or 46, wherein said brightness is 
increased compared to the same paperboard or paper coated with a coating having no dark colorant 
present. 

62. The coated paperboard or paper of claim 43, 44, 45 or 46, wherein said coated 
paperboard or paper has a Hunter L value which is about equal to or higher than either the 
paperboard or paper without a coating or the paperboard or paper coated with said coating without 
a dark colorant. 

63. The coated paperboard or paper of claim 43, 44, 45, or 46, wherein said mottle is 
reduced by at least about 3 % . 

64. The coated paperboard or paper of claim 43, 44, 45, or 46, wherein said mottle is 
reduced by about 3% to about 60%. 

65. The coated paperboard or paper of claim 43, wherein said brightness on said paper 
or paperboard is at least about 20. 

66. The coated paperboard or paper of claim 43, 44, 45, or 46, wherein said coating 
further comprises a surfactant, a thickener, a biocide, a dispersing aid, a defoamer, a lubricant, or 
combinations thereof. 

67. The coated paperboard or paper of claim 44 or 45 , wherein said secondary colorant 
is a pigment. 

68. The coated paperboard or paper of claim 44 or 45, wherein said secondary colorant 
is a dye. 

69. The multi-layered coated paperboard or paper of claim 45, wherein said secondary 
colorant is a non-structured secondary colorant. 

70. The multi-layered coated paperboard or paper of claim 69, wherein said non- 
structured secondary colorant comprises a pigment. 

7 1 . The multi-layered coated paperboard or paper of claim 45 or 46 , further comprising 
a third layer comprising at least one white or near white pigment, which can be the same or 
different from said white or near white pigment in the second layer, and at least one binder. 

72. The coated paperboard or paper of claim 46, wherein said first layer and second 
layer further comprise a surfactant, a thickener, a biocide, a dispersing aid, a defoamer, a lubricant, 
or combinations thereof. 

73. The multi-layered coated paperboard or paper of claim 46, wherein said dark 
colorant is a non-structured dark colorant. 
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74. The multi-layered coated paperboard or paper of claim 73, wherein said non- 
structured dark colorant comprises a pigment. 

75. The multi-layered coated paperboard or paper of claim 73, wherein said non- 
structured dark colorant comprises carbon black, graphite, vitreous carbon, activated charcoal, 
activated carbon, a blue pigment, or mixtures thereof. 

76. The multi-layered coated paperboard or paper of claim 73, wherein said non- 
structured dark colorant is carbon black. 

77. The multi-layered coated paperboard or paper of claim 73, wherein said non- 
structured dark colorant is a carbon-containing pigment. 

78. A dry mixture comprising a) at least one dark colorant, b) at least one white or near 
white pigment, and c) a binder, wherein when said day mixture is formed into a coating, said dark 
colorant is present in an amount sufficient to reduce mottle on a paper or paperboard, and the 
coating on the paperboard or paper retains at least 50% of brightness compared to the same 
paperboard or paper coated with said coating without a dark colorant, and wherein said dark 
colorant is non-structured. 

79. The dry mixture of claim 78, wherein said dark colorant is present in an amount 
from about 0.001 weight percent to about 0.25 weight percent and said white or near white pigment 
is present in an amount of from about 1 .00 weight percent to about 99.98 weight percent, all based 
on the weight of the dry mixture. 

80. The dry mixture of claim 78, wherein said dark colorant is a dye. 

81 . The dry mixture of claim 78, wherein said dark colorant is carbon black, graphite, 
vitreous carbon, activated charcoal, activated carbon, a blue pigment or mixtures thereof. 

82. A dry mixture comprising a) at least one secondary colorant comprising a yellow, 
orange, green, purple, or red colorant, variations thereof, or mixtures thereof, b) at least one white 
or near white pigment, and c) at least one binder, wherein when said dry mixture is formed into 
a coating, said secondary colorant is present in an amount sufficient to reduce mottle on a paper 
or paperboard, and the coating on the paperboard or paper retains at least 50% of brightness 
compared to the same paperboard or paper coated with said coating without a secondary colorant, 
and wherein said secondary colorant is non-structured. 

83. The dry mixture of claim 82, wherein said secondary colorant is present in an 
amount from about 0.001 weight percent to about 0.25 weight percent and said white or near white 
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pigment is present in an amount of from about 1.00 weight percent to about 99.98 weight percent, 
all based on the weight of the dry mixture. 

84 . A multi-component system for forming a coating on paperboard or paper comprising 
a first slurry and a second slurry, wherein said first slurry comprises a first solution or suspension 
and at least one dark colorant and said second slurry comprises a second solution or suspension and 
at least one white or near white pigment, wherein the coating formed from said first and second 
slurries has an amount of said dark colorant sufficient to reduce mottle on the paperboard or paper 
while retaining at least 50% of brightness compared to the same paperboard or paper coated with 
said coating with no dark colorant present, and wherein said dark colorant is non-structured. 

85 . A multi-component system for forming a coating on paperboard or paper comprising 
a first slurry and a second slurry, wherein said first slurry comprises a first solution or suspension 
and at least one secondary colorant comprising a yellow, orange, green, purple, or red colorant, 
variations thereof, or mixtures thereof, and said second slurry comprises a second solution or 
suspension and at least one white or near white pigment, wherein the coating formed from said first 
and second slurries has an amount of said secondary colorant sufficient to reduce mottle on the 
paperboard or paper while retaining at least 50% of brightness compared to the same paperboard 
or paper coated with said coating with no secondary colorant present, and wherein said secondary 
colorant is non-structured. 

86. The multi-component system of claim 84 or 85, wherein said first slurry further 
comprises a surfactant or dispersing aid. 

87. The multi-component system of claim 84 or 85, wherein said second slurry further 
comprises a surfactant or dispersing aid. 

88. A slurry comprising a) an aqueous or non-aqueous solution or suspension, b) at least 
one dark colorant, c) at least one white or near white pigment, and d) at least one binder, wherein 
said dark colorant is present in an amount that when applied as a coating on a substrate, mottle is 
reduced while retaining at least 50% of brightness compared to the same substrate coated with said 
coating with no dark colorant present, and wherein said dark colorant is non-structured. 

89. A slurry comprising a) an aqueous or non-aqueous solution or suspension, b) at least 
one secondary colorant comprising a yellow, orange, green, purple, or red colorant, variations 
thereof, or mixtures thereof, c) at least one white or near white pigment, and d) at least one binder, 
wherein said dark colorant is present in an amount that when applied as a coating on a substrate, 
mottle is reduced while retaining at least 50% of brightness compared to the same substrate coated 
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with said coating with no secondary colorant present, and wherein said secondary colorant is non- 
structured. 

90. The slurry of claim 88 or 89, further comprising a surfactant or dispersing aid. 

91. The slurry of claim 88 or 89, further comprising a surfactant, a thickener, a 
biocide, a defoamer, a dispersing aid, a lubricant, or combinations thereof. 

92. The slurry of claim 88 or 89, wherein said white pigment is a clay, titanium 
dioxide, a carbonate, or a mixture thereof. 

93. A method to decrease the amount of a white or near white pigment present in a 
coating on a paperboard or paper comprising the step of applying a coating onto the paperboard or 
paper wherein said coating comprises a) at least one dark colorant, b) at least one white or near 
white pigment, and c) at least one binder, wherein said dark colorant is present in an amount 
sufficient to reduce mottle of the paperboard or paper while retaining at least 50% of brightness 
compared to the same paperboard or paper coated with said coating with no dark colorant present, 
and wherein said dark colorant is non-structured. 

94. A method to decrease the amount of a white or near white pigment present in a 
single or multi-layered coating on a paperboard or paper comprising the step of applying a coating 
onto the paperboard or paper wherein said coating comprises a) at least one secondary colorant 
comprising a yellow, orange, green, purple, or red colorant, variations thereof, or mixtures thereof, 
b) at least one white or near white pigment, and c) at least one binder, wherein said secondary 
colorant is present in an amount sufficient to reduce mottle of the paperboard or paper while 
retaining at least 50% of brightness compared to the same paperboard or paper coated with said 
coating with no secondary colorant present. 

95. A method to decrease the amount of a white or near white pigment present in a 
coating on a paperboard or paper comprising the step of applying a multi-layered coating onto a 
paperboard or paper wherein said coating comprises at least a first layer and a second layer, 
wherein said first layer comprises a) at least one dark colorant, b) at least one white or near white 
pigment, and c) at least one binder and said second layer comprises a) at least one white or near 
white pigment and b) at least one binder, wherein said dark colorant is present in an amount 
sufficient to reduce mottle on the paperboard or paper, while retaining at least 50% of brightness 
compared to the same paper or paperboard coated with the multi-layered coating having no dark 
colorant present. 
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96. The method of claim 93, 94, or 95, wherein said white or near white pigment 
comprises a clay, titanium dioxide, a carbonate, or a mixture thereof. 

97. The method of claim 93, 94, or 95, wherein at least 60% of said brightness is 
retained. 

98. The method of claim 93, 94, or 95, wherein at least 90% of said brightness is 
retained. 

99. The method of claim 93, 94, or 95, wherein at least 97% of said brightness is 
retained. 

100. The method of claim 93 or 95, wherein said brightness is increased. 

101. The method of claim 93, wherein said coated paperboard or paper has a Hunter L 
value which is about equal to or higher than either the paperboard or paper without a coating or 
the paperboard or paper coated with said coating without a dark colorant. 

102. The method of claim 93 or 95, wherein said mottle is reduced by at least about 3 % . 

103. The method of claim 93 or 95, wherein said mottle is reduced by about 3 % to about 

60%. 

104. The method of claim 93, wherein said brightness on said paper or paperboard is at 
least about 36. 

105. The method of claim 94, wherein said secondary colorant is non-structured. 

106. The method of claim 95, wherein said dark colorant is a non-structured dark 
colorant. 

107. The method of claim 95, wherein said dark colorant comprises a pigment. 

108. The method of claim 95, wherein said dark colorant comprises carbon black, 
graphite, vitreous carbon, activated charcoal, activated carbon, a blue pigment, or mixtures thereof. 

109. The method of claim 95, wherein said dark colorant is carbon black. 

110. The method of claim 95, wherein said dark colorant is a carbon pigment. 

111. The method of claim 95, further comprising a third layer comprising at least one 
white or near white pigment, which is the same or different from said white or near white pigment 
in the second layer, and at least one binder. 

1 12. The method of claim 95, wherein said brightness on said substrate having the multi- 
layered coating is at least 36. 
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BASIC-ABSTRACT: 



NOVELTY - A col|||| for paper or paper board contains sufficient dark §§§j 
colorant or secondary colorant to reduce mottle on a substrate while 
retaining at least 50% of the brightness. ^^^^^^B 

DESCRIPTION - A coating (I) comprises: 

(a) non-structured darkcolorant(s); 

(b) white or near white pigment(s); and 

(c) binder(s), where sufficient (a) is present to reduce mottle on a substrate, 
while retaining at least 50% of brightness compared to the same substrate 
coated without (a) being present. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a cd|§|f||^ dark colorant of (a) is replaced by a non- 

structured secondary coltr#t(s) comprising a yellow, orange, green, 
purple and/olred colorant, ana* multilayered coatings (Ml) and (IV) 
cmiipris||^^^^^^^^^^^|(| respectively, and a second layer 
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(2) paper or paper bo^^^^^^^^, (II), (III) or (IV); 

(3) dry mixtures, mul||||||||iient coating systems and slurries for coating 
on paperboard or paper, comprising the dark or secondary colorant; and 

(4) the method of decreasi||||||||||||ht of white or near white pigment 
present in a coating by including ||l|||Nrk or secondary colorant to reduce 
mottle. 

USE 



lililiilliil - The coatings provide surfaces suitable for printing, with 



titania pi||||||||d/or greater amounts of extenders. This reduces the cost 
of the cc^^^^^^H^H 1 affecting the visual appearance of the product. 

EQU I VALENT-ABSTRACTS: 

ORGANIC CHEMISTRY 

The dark colorant may be a modified carbon product comprising carbon 



INORGANIC CHEMISTRY 

The white pigment is: a clay, preferably a Number 1 or 2 clay or a calcined 
clay; a carbonate, preferably calcium carbonate; and/or titanium dioxide. 
The dark colorant comprises carbon black, graphite, vitreous carbon, 
activated charcoal, activated carbon and/or a blue pigment. The dark 
colorant may also be a blue or black dye, an aggregate comprising a carbon 
phase and a silicon-containing species phase, a silica coated carbon black, 
or an aggregate comprising a carbon phase and a metal-containing species 
phase. The secondary colorant is a pigment or dye and may comprise a non- 
structured dark colorant comprising a pigment. 

Preferred Composition: T^^^^K^imeiit is present in (I), (II), (III) or (IV) as 
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carbonate are presen|||||||||| is present as 0.1-98 wt.% and the carbonate 

is present as O.^^^^^^^^^^^piorant or secondary colorant is ||||||||||||||||||||| 

present as 0.00 ||i||||||||T he multi- layered coatings may further 

comprise a third lap|||||||||ling a white or near white pigment(s), which is 

optionally the sam^^^^^^^^^Ban^ 'aye**, and a binder(s). The 

coatings may furthl||||l|||| a surfactant, thickener, biocide, dispersing llllllllllllllll 

aid, defoamer and/or j||||||nt in their first or second layer(s). The s I u r r t e 

may further include a ||||||tant or dispersing aid. Preferred Coating: Th| 

coatings retain at lea^^^^^^^^^^ps, or at least 97% for (I) or (III). 

The brightness may even be in||||||||||||ferably the mottle is reduced by ^^^^^^^M 

3- 60% and the brightness on paper or paperboard is at least 20, or at least 

36 for (III). The coating (I) has a Hunter L value which is equal to or higher 

thaii||||r the substrate without a coating, or the substrate coated with the 

coa||||||||l|is the dark colorant. 



A standard base coating formulation was made by mixing, in parts by 
^^^^^^^^^ DB Kote 2 (RTM: Number 2 clay) (100), Dow SBR Latex (RTM) (18), 

^^^^^^M ck iron oxide (0-039 wt.% on a dry basis) was mixed with a 
portion of th|)||||| coating and applied at a coating weight of 1 2-1 3 g/m2 on 
paperboa|l|l||i||||i uncoated brightness of 36.5. The coated board had a 
Tobias mo||l||||||I|f 299 and a brightness of 55.0, compared with 31 5 and 
52.8 re||||||l||||>r the base coat used without the dark colorant. 

TITLE-TERMS: COATING PAPER PAPERBOARD PACKAGE APPLY 
DERWENT-CLASS: E37 F09 G02 P73 P75 

CPI-CODES: E31-N04; E31-N04B; E31-P02D; E31-P03; E31-P04; 

E31 -P05 ; E34-C02 ; E35-K02 ; E35-U02 ; F05-A06 B; G02- 
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DERWENT-ACC-NO: 1999-357399 



CHEMICAL-CODES: Chemical Indexing M3 *01* FragmelllllliCode C106 

llllllllll Specific Compounds R01778 Registry ||||||||| 

llllliilbal Indexing M3 *02* Fragmentation Code C106 

^1 c^H 411 M782 Q13 ° Q324 0332 0333 0337 R032 

111 F^lllllpecific Compounds R01669 R05085 Registry 

Numbers llllll 

lllllllllllllllllli;^ Chemical||||li|||||li03* Fragmentation Code M782 

Q1 30 Q324 (||||||||| Q337 R032 R043 Specific 
Compoun|§|||§§2J6 Registry Numbers 86534 

^^^^^^^B Chemica I Indexing M3 *04* Fragmentation Code B114 
^^^^^B B702 B720 B831 C108 C800 C802 C803 C804 C805 

^^^^^^H M411 M782 Q130 Q324 Q332 Q333 Q337 R032 

^^^^^^^B R043 Specific Compounds R01 694 Registry Numbers 

107016 



Chemical Indexing M3 *05* Fragmentation Code C106 
Ills C530 C730 C800 C801 C802 C803 C805 C807 
llll M417 M782 Q130 Q324 Q332 Q333 Q337 R032 
|||3 Specific Compounds R03656 R07760 Registry 
Numbers 130728 

Chemical Indexing M3 *06* Fragmentation Code A220 
A940 C106 C108 C530 C730 C801 C802 C803 C805 
C807 M411 M782 Q130 Q324 Q332 Q333 Q337 R032 
HH! Specific Compounds R01278 R05243 Registry 
Numbers 89827 

Chemical Indexing M3 *07* Fragmentation Code A422 
A940 C108 C550 C730 C801 C802 C803 C804 C805 
C807 M41 1 M782 Q130 Q324 Q332 Q333 Q337 R032 
R043 Specific Compounds R01966 Registry Numbers 
1 328 1 1 1 328 1 2 1 328 1 3 lllllllll 



Chemical Indexing M3 *08* Fragmentation Code A313 
A940 C101 C108 C550 C730 C801 C802 C804 C805 
llll §411 M782 Q130 Q324 Q332 Q333 Q337 R032 
Miilii|iiific Compounds R02020 Registry Numbers 
129331 87080 
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DERWENT-ACC-NO: 1999-357399 



Chemical Indexing M3 *09* lll|iillllll|iode A426 
C108 C550 C730 C801 C802 C803 C804 C805 C807 
M41 1 M782 Q1 30 Q324 Q332 Q333 Q337 R032 R043 
Specific Compounds R04232 Registry Numbers 
1 05439 1 29362 



Chemical Indexing M3 *10* Fragmentation Code M782 
Q130Q324Q332Q333Q3#1|1| R043 Specific 

:ioilil||il|ll|l J R Registry Numbers 1 08296 |||||||| 



Chemical lndlil| M3 Fragmentation Code A220 

1110 C108 Clllil40 C730 C801 C802 C803 1111 
|lp5 M411 M782 Q130 Q324 Q332 Q333 Q337 R032 

1111 Specific Compounds R01767 Registry Numbers 
89852 



Chemical Indexing M3 *12* Fragmentation Code A220 
A940 C101 C108 C316 C540 C730 C801 C802 C804 

C805 M41 1 M782 Q130 Q324 Q332 Q333 Q337 R032 
llll Specific Compounds R03122 Registry Numbers 
129745 



Chemical Indexing M3 *13* Fragmentation Code A313 

WiiiiilK^^^^Ki A940 B114 B702 B713 B720 B832 C101 C108 CSSlllll 

C802 C804 C805 C807 M41 1 M782 Q1 30 Q324 Q332 
Q333 Q337 R032 R043 Specific Compounds RA01QE 
Registry Numbers 98582 

Hill N K ED-D ERWENT-REGISTRYi^^^^Bi; ; 1278U ; 1508U ; 1669U 
NUMBERS: 1767U ; 1966U ; 2020U 



SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: 1 999-1 05679 
Non-CPI Secondary Accession Numbers: 1999-266098 
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